
SOCI 424: Networks & Social Structures

1

Nov 28
1. Description vs inference 
2. Inference on actors 
3. Inference on relations



2

Description 
Inference

Citation Data

 vs. 



Description versus inference

3

Description
Features of a data set 
⦙ Quantitative measures 

describe data

⦙ Paints a picture of the data 

for a particular audience

⦙ E.g. proportions of COVID-19 

cases by ethno-racial group

Does not explain patterns 
⦙ Descriptive data might 

highlight a pattern or 
association


⦙ Could this pattern occur by 
chance? 
(in this case, definitely not)
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Statistical inference
Is the description 
surprising? 
⦙ Probability theory can tell us 

the likelihood of seeing data 
like this


⦙ e.g. probability of seeing this 
level of disparity for Black 
Torontonians is < 0.000001%

Associations between 
variables 
⦙ Are two variables related to 

one another?

⦙ Causal inference

⦙ e.g. Black Torontonians were 

6.59 times more likely than 
white to get COVID-19
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Network of “featuring” among a subset of musicians 
e.g. Nicki Minaj - Thought I Knew You (ft. The Weeknd)

Men
Women
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Clusters 
⦙ 4 clusters

⦙ Modularity = 0.2

⦙ Not strongly clustered

Eigenvector centrality 
⦙ Most central: 

Lil Wayne 
Rick Ross 
Nicki Minaj 
Gucci Mane 
2 Chainz

Transitivity 
⦙ Clustering coef.: 0.333



7

Inference 
Network  
Actors

Citation Data

 on 



Inference on actors

8

Are men more ‘central’ to this network than women?

Men
Women
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Are men more ‘central’ to this network than women?
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⦙ How likely would 
it be to see this 
difference in 
average centrality 
by chance?


⦙ Very unlikely 
(~0.06%)
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Calculate network measures about 
individuals 
⦙ Centrality scores

⦙ Cluster membership

Perform standard statistical analyses on 
calculated statistics 
⦙ Does centrality predict artist popularity?

⦙ Do clusters map to record labels?

Profit! 
⦙ Publish in a prestigious journal

⦙ Sign book deal

Common analytic strategy:

1

2

3
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Inference on actors ‘flattens’ a network 
⦙ Network structure reduced to one-dimensional 

representations

⦙ Converts a relational analysis to an individual analysis

⦙ How can we do inference on relations?
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A relational question: 
Are women more likely to be 
featured by women?

Men
Women
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A relational question: 
Are women more likely to be 
featured by women?

Naive approach 
⦙ Count edges of each ‘type’ 

woman → woman (108) 
woman → man (287) 
man → woman (360) 
man → man (1804) 

⦙ Gender homophily: 0.75

The problem 
⦙ Implicitly treats relations as 

independent

⦙ E.g. if we know that Rihanna had 

a track featuring SZA, might that  
increase the chances of a SZA 
track featuring Rihanna?
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A relational question: 
Are women more likely to be 
featured by women?

SZA

Rihanna

?
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A relational question: 
Are women more likely to be 
featured by women?

SZA

Rihanna

? Kendrick 
Lamar

DJ 
MDK Maroon 5 DJ KhaledWale
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ERGM 
Exponential Random Graph Model

SOAM 
Stochastic Actor Oriented Model

Cross-sectional 
(though various temporal extensions exist)

Time series 
(though cross-sectional version exists)

Focus on structural consequences 
of existence of individual edges

Focus on structural consequences 
of individual node choices

Canonical R package: ergm Canonical R package: rsiena

Both: network analogs to standard linear regression, allowing 
one to “control” for structural characteristics of a network

https://github.com/statnet/ergm/
https://github.com/snlab-nl/rsiena/
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SZA Rihanna?

Relation can depend on: 
⦙ Gender match between artists

⦙ Reciprocity (did Rihanna ft. 

SZA?)

⦙ Transitivity (who did SZA ft. that 

also ftd. Rihanna?)

⦙ Popularity (how many other 

artists feature Rihanna?)

⦙ Propensity (how many other 

artists did SZA ft.?)

⦙ …
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A relational question: 
Are women more likely to be 
featured by women?

Coefficient Estimate Std Error p-value

Num. edges 3.86 0.005 < 0.0001

Transitive triads 0.22 0.000 < 0.0001

Cyclic triads -0.38 0.000 < 0.0001

Reciprocity 2.64 0.010 < 0.0001

W → W 0.31 0.005 < 0.0001

Almost certainly

Interpreting regression tables can be complex, and knowing 
what the difference between, say, 2.64 and 0.31 means 
requires care. 
However, the main findings are reflected in the sign of 
the estimates and the p-values.

ERGM 
model 
results


